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Neural stem/progenitor cells (NS/PCs) are capable of self-renewal
and can generate both neurons and glia. Protocatechuic acid
(PCA), a phenolic compound isolated from the kernels of Alpinia
(A.) oxyphylla, plays crucial roles in the proliferation and neuro-
protection of cultured NS/PCs in our previous study. However,
whether PCA modulates the differentiation effects of NS/PCs
needs to be elucidated. In this study, we examined the effects of
PCA on neuronal differentiation of NS/PCs in the different culture
manners. NS/PCs obtained from 13.5-day-old rat embryos were
propagated as neurospheres and cultured under differential con-
ditions with or without PCA over three passages. Such cells al-
lowed to be immobilized, adhered and spread in three-dimensional
(3D) type I collagen gels incorporating fibronectin (FN) or be
adhered and grew into monolayer on the FN coated planar dishes.
On both culture manners, the percentages of cells that adopted
neuronal phenotypes in the PCA pretreated groups significantly
increased, astrocytic percentages decreased and oligodendrocytic
percentages remained constant compared with the non-treated
control. The newborn neurons in the PCA group were morpho-
logically more mature than in the control. Further, in 3D collagen
gel, pretreatment with PCA increased the number of Tuj1-positive
neurons 2.7 fold greater than in monolayer culture. In particular,
the collagen-entrapped Tuj1-positive neurons formed functional
synapses and neuronal circuits by confocal images. These results
demonstrate that pretreatment with PCA effectively promotes the
differentiation of neuronal phenotypes, suggesting that PCA has
the new property of modulating the development of CNS stem cell.
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Polymers based on polycaprolactone (PCL) are extremely impor-
tant due to the biodegradability of the material along with the
biocompatibility. Our efforts have been to develop a textile
structure by spinning PCL into monofilaments of required diameter
and subsequently making it into a knitted structure. This method is
helpful in designing the structures to a desired morphology and
architecture. The spinning of PCL was carried out by melt spinning
where PCL was brought to a temperature of 160C under nitrogen
atmosphere. The filament thus obtained was subsequently drawn at
various draw ratios so that the orientation of the chains takes place.
This introduces the strength into the filament. The filament was
further heat set to stabilize the structure. This is the stage where
filaments were made into a knitted structure with required porosity.
We have observed that the structure of the fiber is strongly de-
pendent on the processing parameters. The spinning rate, the draw
ratio and the heat set temperature influence the fibre structure, the
crystalline structure and the surface morphology which in tern
determines the degradability. The degradation of these knittings is
being studied at various pH so that a correlation for the real time
application may be established.
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The attachment of cells to biomedical materials can be improved
by using adhesion molecules, present in the extracellular matrix
substances, such as fibronectin, vitronectin, or laminin. In many
cases, Arg-Gly-Asp (RGD) was found to be the major functional
amino acid sequence responsible for cellular adhesion. In the
present study, a method for producing chimerics proteins, RGD-
CBM, with functions similar to fibronectin, which contains a
cellulose-binding module (CBM), was developed. The CBM used
was from the cellulosoma of the bacteria Clostridium thermo-
cellum. The genes encoding these CBM-containing chimeric pro-
teins were cloned, and the protein expressed and purified. Bacterial
cellulose (BC) secreted by Gluconacetobacter xylinus was pro-
duced. Polystyrene surfaces and bacterial cellulose sheets where
‘‘coated’’ with these RGD-containing proteins, and then used in
adhesion/biocompatibility tests, using a mouse embryo fibroblasts
culture. The results showed that the proteins containing the RGD or
GRGDY sequence were able to improve the adhesion of the fi-
broblast on the polystyrene plate, furthermore proteins containing
the RGD sequence were more effective than the proteins con-
taining the GRGDY sequence. Preliminary adhesion studies of
fibroblast cultures on cellulose sheets, functionalized with the re-
combinant proteins, showed positive effects on the adhesion and
proliferation of the cells. The results demonstrated that the proteins
containing the RGD sequence were able to increase significantly
the adhesion of fibroblast to BC surfaces when compared with the
controls (cellulose treated with the CBM or buffer). The results
also demonstrated that the protein containing one RGD sequence
have a stronger effect than the protein containing two RGDs.
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Bone marrow stem cells(BMSCs) have the intrinsic ability to self-
renew and differentiate into multiple functional cells. In this study,
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